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from:
USGS Water Supply Paper 2488, 1998
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EXPLANATION Process base
Troutdale gravel aquifer
maximum DRASTIC indices—
Higher indices indicate a greater O e S
pollution potential. (Refer to

figure 11 for near-surface
zone indices) —
100-120

120-140

Final Product:
b Aquifer
Greater than 200 : vu l ner\abl I I"'y

| Recharge occurs from area
_ outside of Clark County
@5 Model-grid cell adjacent to
the model grid boundary—
Excluded from particle-
tracking analysis
—— Model-grid boundary

. 4= (General direction of ground-
| water flow in the
Troutdale gravel aquifer

Trace of section shown in
figure 14c

Public-supply well open to the
Troutdale gravel aquifer

4 5 MILES
|

KILOMETERS

Base modified .. Geclogical Survey digital data, 1:100,000,
rsal Tra
Zone 10

from:
USGS Water Supply Paper 2488, 1998
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Statistical Methods

e Establish statistical relationship between:

r

vulnembili‘ry/con‘ra'mina‘rion (e.g., nitrate,
pesticide, TDS) and:

e Factors controlling aquifer vulnerability
e Methods:

> Correlation analysis

> Analysis of Variance
> Cluster analysis

> Discriminant analysis

© Thomas Harter, University of California, Davis, 2009



Statistical Methods

Example: Dept. Pesticide Regulation
“Groundwater Protection Zone" Mapping

® Depth to groundwater

e Soil type

® Presence of hardpan

F ile:
Rt hardpan soils:
= runoff

<70 ft to ‘

groundwater

coarse sandy
soils:
= leaching

DPR DRAFT 7/28/99
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Statistical Methods

Nitrate Vulnerability (Nolan et al., 2002)

® What is the risk (probability) in a given 1 square
>
N/L) nitrate-N?

® Focused on recent (10-20 year old, shallow)
groundwater

® Logistic regression:

7 probability of N exceedance
= f(explanatory factors)

Log(p/ (1-p)) =a+b Varl + c Var2 + d Var3 ...
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Statistical Methods

Nitrate Vulnerability (Nolan et al., 2002)

e Explanatory factors:

» 1992 fertilizer N (kg/ha), by county, farm vs. urban
» % cropland-pasture

> population density (1990) [surrogate for septic tanks,
sewer exfiltration, domestic animals]

> % well-drained soils (STATSGO hydrologic groups A
and B in an area)

> depth to seasonally high water table

> presence or absence of unconsolidated sand and
gravel aquifers

e Non-significant explanatory factors:

> Animal population density in counties

» Total N (manure, fertilizer, atmospheric N)
> Organic matter in soils

» Woodland-to-cropland ratio

» Depth to well-screen

» Mean annual precipiation 1961-90
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Statistical Methods
Nolan et Zl., 2002:

Distribution of wells for calibration and validation
» Sampled well from 1991 NAWQA study unit used for calibration
* Sampled well from 1994 NAWQA study unit used for validation

© Thomas Harter, University of California, Davis, 2009




Statistical Methods

Nolan eﬁl., 2002:
U.S. Nitrate Vulnerability Map

Probability that nitrate exceeds 4 mg/L
[_lo-17

Er—

| >.17 -.33

B >.50 - 67

>.67 -.83

B -3 -1

b
i

‘...........7 - -
L..ﬁ."_J >.33 -.50
_ >
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Statistical Methods

Nolan et al., 2002:
U.S. Nitrate Vulnerability Map
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